REMARKS 



This case contains claims 1-11, 13, 15-17, 19, and 21-25 with the entry of this Preliminary 
Amendment. The present application is a divisional of co-pending U.S. Patent Application No. 07/983,647 
which is a CIP of a series of related applications. Patents containing the subject matter containing CD19 and 
CD40 have been issued. Therefore, claims (claims 1, 2, 12, 14, 18, and 20) pertaining to these subject matters 
have been canceled. Claims 1 and 2 have been amended to recite CD53 and TliSA. Support for CD53 is 
found from page 1 12, line 30 to page 1 14, linel 1 and Table 9, and support for TLiSA is found from page 88, 
line 3 to page 89, line 5 and Table 3 in the Specification. The Specification has been amended to correct 
inadvertent typographical errors and to add the reference numbers to the Sequence Listing. None of the 
amendments made herein constitute the addition of new matter. 



Conclusion 

Based on the foregoing amendments and remarks, this case is considered to be in condition for 
allowance. Passage to issuance is respectfully requested. 

If there are any outstanding issues related to patentability, the courtesy of a telephone interview is 
requested, and the Examiner is invited to call to arrange a mutually convenient time. 

This amendment is accompanied by a Petition for Extension of Time (one month) and a check in the 
amount of $110.00 as required under 37 C.F.R. 1.17(a)(1) for a large entity. If the amount submitted ,s 
incorrect, however, please charge any deficiency or credit any overpayment to Deposit Account No. 07-1969. 



Respectfully submitted, 

Heeja Yoo- Warren 
Reg. No.: 45,495 
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US Serial No: 09/836,544 

Amended Claims - Version with markings to show changes made. 

1 . (Once amended) A cloned cDNA segment encoding a cell surface antigen selected from the group 
consisting of CDla, CDlb, CDlc, CD2, CD6, CD7, CD13, CD14, CD16, [CD 19,] CD20, CD22, 
CD26, CD27, CD31, CD2w32a, CDw32b, CD33, CD34, CD36, CD37, CD38, CD39, [CD40,] 
CD43, CD53, TLiSA , and functional derivatives thereof. 

2. (Once amended) A substantially pure protein selected from the group consisting of CDla, CDlb, 
CDlc, CD2, CD6, CD7, CD13, CD14, CD16, [CD 19,] CD20, CD22, CD26, CD27, CD31, 
CD2w32a, CDw32b, CD33, CD34, CD36, CD37, CD38, CD39, [CD40J CD43, CD53, TLiSA . and 
functional derivatives thereof. 

15. (Once amended) Substantially pure cDNA comprising the nucleotide sequence shown in [Figure 1 5] 
Figures 14A-14B , or a functional derivative thereof. 

1 6. (Once amended) Substantially pure cDNA comprising the nucleotide sequence shown in [Figure 16] 
Figuresl5A-15B , or a functional derivative thereof. 

21 . (Once amended) Substantially pure protein having the amino acid sequence shown in [Figure 10] 
Figures 10A and 10B . or functional derivative thereof. 
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US Serial No: 09/836,544 

Amended Specification - Version with markings to show changes made. 



In the Specification: 



Please replace the first paragraph on page 1 under the title with the following: 



This application is a divisional of co-pending U.S. Patent Application No. 07/983,647, filed 
December 1, 1992; which is a continuation-in-part co-pending U.S. Patent Application Serial Number 
07/553.759 [553,759], filed July 13, 1990; which is a continuation-in-part of U.S. Patent Application 
Serial Number 07/498,809 filed March 23, 1990 (abandoned); which is a continuation-in-part of U.S. 
Patent Application Serial Number 07/379,076, filed July 13, 1989 (abandoned); which is a continuation- 
in-part of co-pending U.S. Patent Application Serial Number 07716M16 [160,416], filed February 25, 
1988 (abandoned). Each of these predecessor applications and all references cited herein are 
incorporated by reference in their entirety. 

Please replace fourth paragraph on page 10, from line 33 to page 11, line 9 with the following: 

A further aspect of the present invention comprises a synthetic transcription unit for use in a 
cDNA expression vector, comprising a chimeric promoter composed of human cytomegalovirus AD169 
immediate early enhancer sequences fused to HIV LTR -60 to +80 sequences. The small size and 
particular arrangement of the sequences of the cDNA expression vector of the present invention allow 
highly efficient replication in host mammalian tissue culture cells, such as COS cells. Moreover, this 
vector employs a polylinker containing two inverted BstXI sites separated by a short replaceable DNA 
segment, which allows the use of a very efficient oligonucleotide-based cDNA insertion strategy. 

Please replace third paragraph on page 12 from line 22 to line 32 with the following: 

The purified genes and proteins of the present invention are useful for immunodiagnostic and 
immunotherapeutic applications, including the diagnosis and treatment of immune-mediated diseases, 
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infections, [diseases,] and disorders in animals, including humans. They can also be used to identify, 
isolate and purify other antibodies and antigens. Such diagnostic and therapeutic uses comprise yet 
another aspect of the present invention. Moreover, the substantially pure proteins of the present 
invention may be prepared as medicaments or pharmaceutical compositions for therapeutic 
administration. The present invention further relates to such medicaments and compositions. 



Please replace the first paragraph on page 13, from line 2 to line 15 with the following: 

Figures 1A-1B [Figure 1]. Nucleotide sequence of expression vector piH3 (SEQ ID NO:l) 

Nucleotides 1-589 are derived from pMBl origin (pBR322 ori); nucleotides 590-597 are derived 
from the SacII linker (ACCGCGT); nucleotides 598-799 are derived from the synthetic tyrosine 
suppressor tRNA gene (supF gene); nucleotides 800-947 are derived from a remnant of the ASV LTR 
fragment (PvuII to Mlul[MIul]); nucleotides 948-1500 are derived from the human cytomegalovirus 
AD169 enhancer; nucleotides 1501-1650 are derived from fflV TATA and tat-responsive elements; 
nucleotides 1651-1716 are derived from the piLNXAN polylinker (Hindm to Xba); nucleotides 1717- 
2569 are derived from pSV to splice and poly-AdenyJationJAddition] signals; nucleotides 2570-2917 are 
derived from the SV40 origin of replication (PvuII to (HindHI); and nucleotides 2918-2922 are derived 
from piVX, remnant of Rl site from polylinker. 

Please replace the second paragraph on page 13, from line 16 to line 22 with the following: 

Figures 2A-2B [Figure 2] . Nucleotide sequence of the C D2cDNA insert (SEQ ID NO:2) 

Nucleotide numbering is given in parentheses at right, amino acid numbering, left. Locations of 
the potential sites for addition of asparagine-linked carbohydrate (CHO) are shown, as well as the 
predicted transmembrane (TM) sequence. The amino acid sequence is numbered from the projected 
cleavage site of the secretory signal sequence. 
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Please replace the first paragraph on page 14, from line 1 to line 9 with the following: 

Figures 4A-4B [Figure 4]. Nucleotide sequence and corresponding amino acid seque nce of the 

LFA-3 antigen (SEP ID NO:4) 
WOP cells transfected with a clone encoding the LFA-3 antigen were detected by indirect 
immunofluorescence, amplified and sequenced. Figure 4A [(A)] shows the 874 base pair insert 
containing an open reading frame of 237 residues originating at a methionine codon, and terminating in a 
series of hydrophobic residues. Hydrophobic and hydrophilic regions within this open reading frame are 
shown in Figure 4B [(B)]. 

Please replace the third paragraph on page 14, from line 14 to line 21 with the following: 

Figures 6A-6B [Figures 6], Nucleotide sequence of the piH3M v ector (SEP ID NO:6) 

There are 7 segments. Residues 1-587 are from the pBR322 origin of replication, 588-1 182 from 
the M13 origin, 1 183-1384 from the supF gene, 1385-2238 are from the chimeric 
cytomegalovirus/human immunodeficiency virus promoter, 2239-2647 are from the replaceable 
fragment, 2648-3547 from plasmid pSV2 (splice and polyadenylation signals), and 3548-3900 from the 
SV40 virus origin. 

Please replace the fourth paragraph on page 14, from line 22 to line28 with the following: 

Figures 7A-7B [Figures 7]. Nucleotide sequence of the CD28 cD NA (SEP ID NP:7) 

Nucleotide numbering is given in parentheses at right, amino acid numbering, center and left. 
Location of the potential sites for addition of asparagine- linked carbohydrate (CHP) are shown, as well 
as the predicted transmembrane (TM) sequence. The amino acid sequence is numbered from the 
projected cleavage site of the secretory signal sequence. 
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Please replace the fifth paragraph on page 14, from line 29 to page 15, line 3 with the following: 

Figures 8A-8B [Figures 8]. Nucleotide sequence of the CD 7 cDNA insert (SEP ID NO: 9) 

Nucleotide numbering is given in parentheses at right. Splice donor and acceptor sites indicated 
by (/). The location of the potential sites for addition of asparagine-linked carbohydrate (CHO) are 
shown, the potential fatty acid esterification site is denoted (*), and the predicted transmembrane domain 
(TM) is underlined. Nucleotide sequences potentially involved in hairpin formation are denoted by (.). 
The presumed polyadenylation signal is underlined. 



Please replace the second paragraph on page 15, from line 4 to line 1 1 with the following: 

Figures 9A-9B [Figures 9]. Nucleotide sequence of the CDw32 cDNA (SEQ ID NO: 10) 

Nucleotide number is given in the parenthesis at right, amino acid numbering, center and left. 
Locations of the potential sites for addition of asparagine-linked carbohydrate (CHO) are shown, as well 
as the predicted transmembrane (TM) sequence. The amino acid sequence is numbered from the 
projected cleavage site of the secretory signal sequence. Cysteine residues are underscored with 
asterisks. 

Please replace the third paragraph on page 15, from line 12 to line 18 with the following: 

Figures 10A-10C [Figures 101. Science of the CD70 4 cDNA (SEQ ID NO: 1 1) 

Figures lOA-lOB rAl. The sites of potential N-linked glycosylation are denoted by the symbol - 
CHO-; the hydrophobic regions are underscored. The site of the poly(A)+ tail in clone CD20.6 is 
denoted by an asterisk. 

Figure IPC [B] presents a hydrophobicity profile of the amino acid sequence in Fig, 
lOA-lOB fAl. 
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Please replace the fourth paragraph on page 15, from line 19 to line 29 with the following: 

Figures 11A-11C [Figures 11]. Sequence of ICAM-1 (SEpIDNP:13) 

Complete nucleotide sequence of ICAM-1 cDNA insert and predicted protein sequence. 
Nucleotide numbering is at left, amino acid numbering, center. The RGE motif at position 128 is 
underlined, the potential N-linked glycosylation sites are indicated by -CHO- and the transmembrane 
domain by -TM-. The amino acid sequence is numbered from the projected cleavage site of the signal 
peptide. Sequencing was by dideoxy-chain termination (Sanger, F., et al., Proc. Natl. Acad. Sci. USA 
74:5463-5467 (1977)), using a combination of subclones, and specific oligonucleotides. 

Please replace the fifth paragraph on page 15, line 30 with the following: 

Figures 12A-12B [Figures 121 . Nucleotide se q uence of CD19 (SEP ID NO: 15) 

Please replace the sixth paragraph on page 15, line 31 with the following: 

Figures 13A-13B [Figures 13]. Nucleotide sequence of CD20 (SEP ID NO: 16) 

Please replace the first paragraph on page 16, line 1 with the following: 

Fi gure 14A-14B [Figure 151. Nucleotide se quence of CDw32a (SEP ID NP:17) 



Please replace the second paragraph on page 16, line 2 with the following: 
Fi gures 15A-15B [Figures 16]. Nucleotide se quence of CDw32b (SEp ID 

Please replace the third paragraph on page 16, line 3 with the following: 
Fi gure 16 [Figure 171 . Nucleotide seq uence of CD40 (SEP ID NP:19) 
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Please replace the second paragraph on page 18 from line 5 to line 30 with the following: 

The guanidium thiocyanate/CsCl method of isolating total RNA is preferred. More preferred is a 
guanidium thiocyanate/LiCl variant of the GuSCN/CsCl method, which has added capacity and speed. 
Briefly, for each ml of mix desired, 0.5g GuSCN are dissolved in 0.58 ml of 25% LiCl (stock filtered 
through 0.45 micron filter) and 20 1 of mercaptoethanol is added. Cells are spun out and the pellet is 
dispersed on walls by flicking, add 1 ml of solution [to] up to 5 x 10? cells. The resulting combination is 
sheared by polytron until nonviscous. For small scale preps (less than 10^ cells) layer 2 ml of sheared 
mix on 1.5 ml of 5.7M CsCl (RNase free; 1.26g CsCl added to every ml 10 mM EDTA pH 8), overlay 
with RNase-free water and spin SW55 50k rpm 2h. For large scale preps, layer 25 ml on 12 ml CsCl in a 
SW28 tube, overlay, and spin 24k rpm 8h. Aspirate contents carefully with a sterile pasteur pipet 
connected to a vacuum flask. Once past the CsCl interface, scratch a band around the tube with the pipet 
tip to prevent the layer on the wall of the tube from creeping down. The remaining CsCl solution is 
aspirated. The pellets are taken up in water (do not try to redissolve). 1/10 vol. NaOAc and 3 vol. EtOH 
are added and the resulting combination is spun. If necessary, the pellet is resuspended in water (e.g., at 
70°). Adjust concentration to 1 mg/ml and freeze. Small RNA (e.g. 5S) does not come down. For small 
amounts of cells, scale down volumes and overlay GuSCN with RNase-free water on gradient 
(precipitation is inefficient when RNA is dilute). 



Please replace the third paragraph on page 18 from line 32 to page 19, line 17 with the following: 

Next, polyA + RNA may be prepared, preferably by the oligo dT selection method. Briefly, a 
disposable polypropylene column is prepared by washing with 5M NaOH and then rinsing with RNase- 
free water. For each milligram total RNA about 0.3 ml (final packed bed) oligo dT cellulose is used. 
Oligo dT cellulose is prepared by resuspending about 0.5 ml of dry powder in 1 ml of 0.1M NaOH and 
transferring it into the column, or by percolating 0.1 NaOH through a previously used column (columns 
can be reused many times). This is washed with several column volumes of RNase-free water, until pH 
is neutral, and rinsed with 2-3 ml of loading buffer. The column bed is then removed into a sterile 15 ml 
tube using 4-6 ml of loading buffer. The total RNA was heated to 70°C for 2-3 min., LiCl from RNase- 
free stock is added (to 0.5M), and combined with oligo dT cellulose in a 15 ml tube. This is followed by 
vortexing or agitation for 10 min. The result is poured into a column and washed with 3 ml loading 
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buffer and then 3 ml of middle wash buffer. mRNA is eluted directly into an SW55 tube with 1.5 ml of 2 
mM EDTA, 0.1% SDS; the first two or three drops are discarded. 



Please replace the second paragraph on page 19, from line 18 to line 24 with the following: 

Eluted mRNA is precipitated by adding 1/10 vol. 3M NaOAc and filling the tube with EtOH. 
This is then mixed, chilled for 30 minutes at -20°C, and spun at 50k rpm at 5°C for 30 min. The EtOH is 
poured off and the tube is air dried. The mRNA pellet is resuspended in 50-100 [ufol of RNase-free 
water. Approximately 5 [u]ul is melted at 70°C in MOPS/EDTA/ formaldehyde and run on an RNase- 
free 1% agarose gel to check quality. 

Please replace the fourth paragraph on page 19, from line 29 to page 20, line 4 with the following: 

a. First Strand. 4 [u]]±g of mRNA and heated to about 1 00°C in a microfuge tube 
for 30 seconds and quenched on ice. The volume is adjusted to 70 [u]uj with RNase-free water. The 
following are added: 20 [u]uf of RT1 buffer, 2 [u] M l of RNAse inhibitor (Boehringer 36 U/[u]uJ), 1 
[u]uj of 5 [u]u.g/[u]u.l of oligo dT (Collaborative Research), 2.5 [u]uj of 20 mM dXTP's (ultrapure), 1 
[u]ul of 1 M DTT and 4 1 of RT-LX (Life Science, 24 U/[u]u.l). The resulting combination is incubated 
at 42°C for 40 min. It is heated to inactivate (70°C 10 min). 

Please replace the second paragraph on page 20, from line 5 to line 12 with the following: 

b. Second Strand. 320 [u] u.1 of RNAse free water, 80 [u] u.1 of RT2 buffer, 5 [u]i&l 
of DNA Polymerase I (Boehringer, 5 [UMu]ul), 2 [u]u.l RNAse H (BRL 2 [UMu]uJ). Incubate at 
15°C for 1 hr and 22°C for 1 hr. Add 20 [u]ul of 0.5M EDTA pH 8.0, phenol extract and EtOH 
precipitate by adding NaCl to 0.5M, linear polyacrylamide (carrier) to 20 [u]Mg/ml, and filling tube with 
EtOH. Spin 2-3 minutes in microfuge, remove, vortex to dislodge precipitate high up on wall of tube, 
and respin 1 minute. 
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Please replace the third paragraph on page 20, from line 13 to line 20 with the following: 

c. Adaptors. Resuspend precipitated cDNA in 240 [u]iil of TE (10/1). Add 30 
[u]ul of 10x low salt buffer, 30 [u]uj of 10X low salt buffer, 30 [u]uj of 10X ligation additions, 3 [u]uj 
(2.4ug) of kinased 12-mer adaptor, 2 [u]til (1 -6ug) of kinased 8-mer adaptor, and 1 [u]m1 of T4 DNA 
ligase (BioLabs, 400 [U/u] ^1, or Boehringer, 1 Weiss unit/ml). Incubate at 15°C overnight. Phenol 
extract and EtOH precipitate as above (no extra carrier now needed), and resuspend in 100 [u]u_l of TE. 



Please replace the fifth paragraph on page 20, from line 28 to page 21, line 22 with the following: 

Prepare a 20% KOA, 2 mM EDTA, 1 [u]u.g/ml EthBr solution and a 5% KOAc, 2 mM EDTA, 1 
[u]u_g/ml EthBr solution. Add 2.6 ml of 20% KOAc solution to back chamber of a small gradient maker. 
Remove air bubble from tube connecting the two chambers by allowing solution to flow into the front 
chamber and then tilt back. Close passage between chambers, and add 2.5 ml[.] of the 5% solution to the 
front chamber. If there is liquid in the tubing from a previous run, allow the 5% solution to run just to 
the end of the tubing, and then return to chamber. Place the apparatus on a stirplate, set the stir bar 
moving as fast as possible, open the stopcock connecting the two chambers and then open the front 
stopcock. Fill a polyallomerSW55 tube from the bottom with the KOAc solution. Overlay the gradient 
with 100 [u]iil of cDNA solution. Prepare a balance tube and spin the gradient for 3 hrs at 50k rpm at 
22°C. To collect fractions from the gradient, pierce the SW55 tube with a butterfly infusion set (with the 
luer hub clipped off) close to the bottom of the tube and collect three 0.5 ml fractions and then 6 0.25 ml 
fractions into microfuge tubes (about 22 and 1 1 drops respectively). EtOH precipitate the fractions by 
adding linear polyacrylamide to 20 [u^g/ml and filling the tube to the top with EtOH. After cooling 
tubes, spin them in a microfuge for 3 min. Vortex and respin 1 min. Rinse pellets with 70% EtOH 
(respin). Do not dry to completion. Resuspend each 0.25 ml fraction in 10 [u]uj of TE. Run 1 [u]u.l on 
a 1% agarose minigel. Pool the first three fractions, and those of the last six which contain no material 
smaller than 1 kb. 
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Please replace the second paragraph on page 21, from line 23 to page 22, line 5 with the following: 

Suppressor tRNA plasmids may be propagated by known methods. In a preferred method 
according to the present invention, supF plasmids can be selected in nonsuppressing hosts containing a 
second plasmid, p3, which contains amber mutated ampicillin and tetracycline drug resistance elements 
(Seed, 1983). The p3 plasmid is derived from PR1, is 57 kb in length, and is a stably maintained, single 
copy episome. The ampicillin resistance of this plasmid reverts at a high rate, so that ampi" plasmids 
usually cannot be used in p3-containing strains. Selection for tet resistance alone is almost as good as 
selection for amp+tet resistance. However, spontaneous appearance of chromosomal suppressor tRNA 
mutations presents an unavoidable background (frequency about 10-9) in this system. Colonies arising 
from spontaneous suppressor mutations are usually bigger than colonies arising from plasmid 
transformation. Suppressor plasmids typically are selected for in LB medium containing amp at 12.5 
[u]u.g/ml and tet at 7.5 [u]u_g/ml. For large plasmid preps, M9 casamino acids medium containing 
glycerol (0.8%) may be used as a carbon source, and the bacteria grown to saturation. 



Please replace the first paragraph on page 23, from line 1 to line 17 with the following: 

The vector may be prepared for cloning by known methods. A preferred method begins with 
cutting 20 [u]u.g of vector in a 200 [u]uj reaction with 100 units of BstXI (New York Biolabs), cutting at 
50°C overnight in a well-thermostatted water bath (i.e., circulating water bath). Prepare 2 KOAc 5-20% 
gradients in SW55 tubes as described above. Add 100 [u]uj of the digested vector to each tube and run 
for 3 hrs, 50K rpm at 22°C. Examine the tube under 300 nm UV light. The desired band will have 
migrated 2/3 of the length of the tube. Forward trailing of the band means the gradient is overloaded. 
Remove the band with a 1 ml syringe and 20 gauge needle. Add linear polyacrylamide and precipitate 
the plasmid by adding 3 volumes of EtOH. Resuspend in 50 [u]u_l of TE. Set up ligations using a 
constant amount of vector and increasing amounts of cDNAs. On the basis of these trial ligations, set up 
large scale ligation, which can be accomplished by known methods. Usually the entire cDNA prep 
requires 1-2 [u]u.g of cut vector. 
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Please replace the second paragraph on page 23, from line 18 to line 24 with the following: 

Adaptors may be prepared by known methods, but it is preferred to resuspend crude adaptors at a 
concentration of 1 MiMuM add MgS0 4 to 10 mM, and precipitate by adding 5 volumes of EtOH. 
Rinse with 70% EtOH and resuspend in TE at a concentration of 1 [u]jag/[u]iil. To kinase take 25 [u]u_l 
of resuspended adaptors, add 3 [uW of 10X kinasing buffer and 20 units of kinase; incubate 37°C 
overnight. 



Please replace the second paragraph on page 26, from line 15 to page 27, line 24 with the following: 

If spheroplast fusion is employed, a preferred method is the following variant based on Sandri- 
Goldrin et al., Mol. Cell Bio. 1:743-752 (1981). Briefly, for example, a set of six fusions requires 100 ml 
of cells in broth. Grow cells containing amplifiable plasmid to OD 600=0.5 in LB. Add spectinomycin 
to 100 [u^g/ml (or chloramphenicol to 150 [u]u.g/ml). Continue incubation at 37°C with shaking for 10- 
16 hours. (Cells begin to lyse with prolonged incubation in spectinomycin or chloramphenicol medium). 
Spin down 100 ml of culture (JA14/GSA rotor, 250 ml bottle) 5 min. at 10,000 rpm. Drain well, 
resuspend pellet in bottle with 5 ml cold 20% sucrose, 50 mM Tris-HCL pH 8.0. Incubate on ice 5 min. 
Add 2 ml cold 0.25M EDTA pH 8.0, incubate 5 min. at 37°C (waterbath). Place on ice, check percent 
conversion to spheroplasts by microscopy. In flow hood, slowly add 20 ml of cold DME/10% sucrose/10 
mM MgCl 2 (dropwise, ca. 2 drops per second). Remove media from cells plated the day before in 6 cm 
dishes (50% confluent). Add 5 ml of spheroplast suspension to each dish. Place dishes on top of tube 
carriers in swinging bucket centrifuge. Up to 6 dishes can be comfortably prepared at once. Dishes can 
be stacked on top of each other, but 3 in a stack is not advisable as the spheroplast layer on the top dish is 
often torn or detached after centrifugation. Spin at lOOOxg 10 min. Force is calculated on the basis of 
the radius to the bottom plate. Aspirate fluid from dishes carefully. Pipet 1.5-2 ml 50% (w/w) PEG 
1450 (or PEG 1000)/50% DME (no serum) into the center of the dish. If necessary, sweep the pipet tip 
around to ensure that the PEG spreads evenly and radially across the whole dish. After PEG has been 
added to the last dish, prop all of the dishes up on their lids so that the PEG solution collects at the 
bottom. Aspirate the PEG. The thin layer of PEG that remains on the cells is sufficient to promote 
fusion; the layer remaining is easier to wash off, and better cell viability can be obtained, than if the bulk 
of the PEG is left behind. After 90 to 120 seconds (PEG 1000) or 120 to 150 seconds (PEG 1450) of 
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contact with the PEG solution, pipet 1 .5 ml of DME (no serum) into the center of the dish. The PEG 
layer will be swept radially by the DME. Tilt the dishes and aspirate. Repeat the DME wash. Add 3 ml 
of DME/10% serum containing 15 [u]iig/ml gentamicin sulfate. Incubate 4-6 hours in incubator. 
Remove media and remaining bacterial suspension, add more media and incubate 2-3 days. Extensive 
washing of the cell layer to remove PEG tends to remove many of the cells without any substantial 
benefit. If the cells are allowed to sit in the second DME wash for a few minutes, most of the 
spheroplast layer will come up spontaneously; however it is preferred to wash briefly and allow the layer 
to come off in the complete medium at 37°C. 

Please replace the fifth paragraph on page 29, from line 29 to page 30, line 4 with the following: 

a. Antibody-coated dishes. Bacteriological 60 mm plates, Falcon 1007 or 
equivalent, or 10 cm dishes such as Fisher 8-757-12 may be used. Sheep anti-mouse affinity purified 
antibody (from, for example, Cooper BioMedical (Cappell)) is diluted to 10 Mug/ml in 50 mM Tris 
HC1, pH 9.5. Add 3 ml per 6 cm dish, or 10 ml per 10 cm dish. Let sit ca. 1 .5 hrs., remove to next dish 
1 .5 hrs., then to 3rd dish. Wash plates 3x with 0.15 M NaCl (a wash bottle is convenient for this), 
incubate with 3 ml 1 mg/ml BSA in PBS overnight, aspirate and freeze. 

Please replace the third paragraph on page 30, from line 22 to page 3 1 , line 2 with the following: 

c. Hirt Supernatant. A preferred variant of the method of Hirt, J. Molec. Biol. 
26:365-369 (1967), is as follows: Add 0.4 ml 0.6% SDS, 10 mM EDTA to panned plate. Let sit 20 
minutes (can be as little as 1 min. if there are practically no cells on the plate). Pipet viscous mixture 
into microfuge tube. Add 0.1 ml 5M NaCl, mix, put on ice at least 5 hrs. Keeping the mixture as cold as 
possible seems to improve the quality of the Hirt. Spin 4 min., remove supernatant carefully, phenol 
extract (twice if the first interface is not clean), add 10 [u]uj linear polyacrylamide (or other carrier), fill 
tube to top with EtOH, precipitate, and resuspend in 0.1 ml. Add 3 volumes EtOH/NaOAc, reprecipitate 
and resuspend in 0.1 ml. Transform into MC1061/p3, preferably using the high efficiency protocol 
hereinafter described. If the DNA volume exceeds 2% of the competent cell aliquot, the transformation 
efficiency will suffer. 5% gives the same number of colonies as 2.5% (efficiency is halved). 
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Please replace the second paragraph on page 31, from line 3 to line 18 with the following: 



It is preferred for this aspect of the present invention to use "blockers" in the incubation medium. 
Blockers assure that non-specific proteins, proteases, or antibodies present do not cross-link with or 
destroy the antibodies present on the substrate or on the host cell surface, to yield false positive or false 
negative results. Selection of blockers can substantially improve the specificity of the immunoselection 
step of the present invention. A number of non-specific monoclonal antibodies, for example, of the same 
class or subclass (isotype) as those used in the immunoselection step (e.g., IgGl, IgG 2 A, IgGm, etc.) can 
be used as blockers. Blocker concentration (normally 1-100 [u]u.g/[u]u_l) is important to maintain the 
proper sensitivity yet inhibit unwanted interference. Those of skill also will recognize that the buffer 
system used for incubation may be selected to optimize blocking action and decrease non-specific 
binding. 

Please replace the fourth paragraph on page 33, from line 27 to page 34, line 6 with the following: 

Insertion of cDNA into the vectors of the present invention can occur, for example, by 
homopolymeric tailing with terminal transferase. However, homopolymeric tracts located 5' to cDNA 
inserts may inhibit invitro and inviyo expression. Thus, preferred for purposes of the present invention 
is the use of inverted identical cleavage sites separated by a short replaceable DNA segment. Such 
inverted identical cleavage sites, preferably employing the BstXI restriction endonuclease, may be used 
in parallel with cDNA synthetic oligonucleotides, giving the same termini[i] as the replaceable segment 
of the vector. In this manner, the cDNA cannot ligate to itself, but can ligate to the vector. This allows 
the most efficient use of both cDNA and vector. 

Please replace the third paragraph on page 39, from line 1 1 to line 23 with the following: 

A COS cell expression vector was constructed from piSV (Little et al., Mol. Biol. Med. 1:473- 
488 (1983)) by inserting a synthetic transcription unit between the suppressor tRNA gene and the SV40 
origin. The transcription unit consisted of a chimeric promoter composed of human cytomegalovirus 
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AD169 immediately early enhancer sequences fused to the fflV LTR -67 to +80 sequences. Immediately 
downstream from the LTR +80 sequence was inserted a polylinker containing two BstXI sites separated 
by a 350bp staffer, the BstXI sites were flanked by Xbal sites, which could also be used to excise the 
insert. Downstream from the polylinker were placed the SV40 small t antigen splice and early region 
polyadenylation signals derived from pSV2. The nucleotide sequence of the vector is shown in Figures 

iA-iB rii. 

Please replace the fourth paragraph on page 39, from line 24 to page 40, line 4 with the following: 

cDNA libra r y construction 

RNA was prepared from HPB-ALL cells by the guanidinium thiocyanate/CsCl method, as 
described above. PolyA+ RNA was prepared from total RNA by oligo dT selection. Maniatis etal, 
Mrl ^^ ;ww . A T ahnratorv Manual, supra. cDNA was synthesized by the method of Gubler and 
Hoffman (Gene 25:263-269 (1982)). BstXI adaptors were ligated to the cDNA, and the react.on 
products fractionated by centrifugation through a 5 ml-20% potassium acetate gradient containing 1 mM 
EDTA for 3 hours at 50k rpm in a SW55 rotor. 0.5 ml fractions were collected manually through a 
syringe needle or butterfly inserted just above the curve of the tube. Individual fractions were ethanol- 
precipitated after addition of linear po.yacrylamide (Strauss and Varshavsky, Cell 37:889-901 (1984)) tO 
20 [uWml- Fractions containing cDNA larger than 700bp were pooled and ligated to grad.ent punfied 
BstXI digested piH3 vector. 

Please replace the second paragraph on page 40, from line 5 to line 30 with the following: 

The ligated DNA was transformed into EdSfiU MC1061/p3 made competent by the following 
protocol- The desired strain was streaked out on an LB plate. The next day a single colony was 
inoculated into 20 ml TYM broth (recipes below) in a 250 ml flask. The cells were grown to m.dlog 
phase (OD 600 about 0.2-0.8), poured into a 2L[>] flask containing 1 00 ml TYM, and vigorously agitated 
until cells grew to 0.5-0.9 OD, then diluted again to 500 ml in the same vessel. When the cells grew to 
OD 6 oo 0 6 the flask was placed in ice-water, and shaken gently to assure rapid cooling. When the 
culture was cool, it was spun at 4.2k rpm for 1 5 minutes (J6). The supernatant was poured off and the 
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pellet resuspended in about 100 ml cold TfB I (below) by gentle shaking on ice. Thereafter, it was 
respun in the same bottle at 4.2k rpm for 8 minutes (J6). The supernatant was poured off and the pellet 
resuspended in 20 ml cold TfB II by gentle shaking on ice. 0.1 to 0.5 ml aliquots were placed in 
prechilled microfuge tubes, frozen in liquid nitrogen, and stored at -70°C. For transformation, an aliquot 
was removed, thawed at room temperature until just melting, and placed on ice. DNA was added, let sit 
on ice 15-30 minutes, and incubated at 37°C for 5 minutes (6 minutes for 0.5 ml aliquots). Thereafter the 
DNA-containing suspensions were diluted 1 : 1 0 in LB and grown for 90 minutes before plating or 
applying antibiotic selection. Alternatively, the heat-pulsed transformation mix was plated directly on 
antibiotic plates onto which a thin (4-5 ml) layer of antibiotic-free LB agar was poured just before 
plating. 

Please replace the second paragraph on page 41, from line 29 to page 42, line 2 with the following: 

Cell lines and cell culture 

COS cell clone M6 cells were propagated in Dulbecco's modified Eagle's medium supplemented 
with 10% calf serum and gentamycin sulfate at 15 [u]u.g/m. (DME/10% calf serum). Cells were split the 
day before transfection in 6 cm dishes at approximately 1:8 ratio from stock plates kept as dense as 
possible without overtly affronting the cells. T cell lines were grown in Iscove's modification of 
Dulbecco's medium (IMDM) containing gentamycin as above, and either NuSerum (Collaboratwe 
Research) or fetal bovine serum at 10%. 



Please 



replace the second paragraph on page 42, from line 3 to line 12 with the following: 



COS cell transfection for immunofluorescence studies 

COS cells at 50% confluence in 6 cm dishes were transfected in a volume of 1.5 ml with a 
cocktail consisting of DME or IMDM medium containing 10% NuSerum (Collaborative Research), 400 
Mws/ml DEAE Dextran, 10[u]uM chtaoqube diphosphate, and 1 [u]u.g/ml DNA. After 4 hours at 
3TC (or earlier if the cells appeared ill), the transfection mix was removed and the cells were treated 
with 10% DMSO in PBS for 2 minutes. Sussman and Milman, CeUBioL 4:1641-1643 (1984). Cells 
were then returned to DME/10% calf serum for 48 to 72 hours to allow expression. 
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Please 



replace the fourth paragraph on page 42, from line 28 to page 43, line 1 1 with the following: 



Northern blot analysis was carried out essentially as described (Maniatis et al., Molecular 
r.^.T ahnratnrv Manual (1982)), except that DMSO was omitted from the loading buffer, 
denaturation was at 70°C for 5 minutes, and the gel contained 0.6% formaldehyde rather than 6%. The 
gel was stained in two volumes of water containing 1 [uUffitail ethidium bromide, photographed, and 
transferred to nylon (GeneScreen, DuPont) in the staining liquor. The transferred RNA was irradiated by 
exposure to a germicidal lamp through Saran Wrap (Church and Gilbert, Pror Natl Acad. Sci. USA 
8 1991-1995 (1984)) for 5 minutes at a flux (measured at 254 nm) of 0.22mW/cm2. Southern blot 
analysis was carried out by alkaline transfer to nylon (GeneScreen, DuPont) as described by Reed and 
Mann HMnd Acids Res. 13:7207-7221 (1986)). Hybridization probes were prepared by the method of 
Hu and Messing (Gene 18:271-277 (1982)), and blots were prehybridized in SDS/phosphate buffer 
(Church and — »~ ™ Acad. Sci. USA 8:1991-1995 (1984)) containing 10 DNA microgram 
equivalents of M13 mpl9 phage. 

Please replace the second paragraph on page 43, from line 12 to line 21 with the following: 
Erythrocyte Rosetting 

Erythrocytes were prepared from whole blood by three centrifugations in PBS. COS cells were 
transfected in 6 cm dishes with CD2 or other surface antigen expression Cones by the DEAE method. 48 
to 72 hours posttransfection, the medium was aspirated and 2 ml of PBS/5% FDS/azide was added to 
each plate, followed by 0.4 ml of the appropriate erythrocyte samples as 20% suspensions in PBS. After 
1 hour at room temperature, the nonadherent erythrocytes were gently washed off, and the plates were 
examined. 
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Please replace the fourth paragraph on page 44, from line 26 to page 45, line 7 with the following: 

cDNA sequence analysis 

The CD2 cDNA insert was subcloned into M13 m P 19 (Vieira and Messing, Gene 19:259-268 
(1982)) in both orientations, and the sequence determined by the dideoxynucleotide method (FiguresJA 
and2B [Figure 2]). Sanger et al., Proc Natl. Acad. Sci. USA 74:5463-5467 (1977). An open reading 
frame was observed to extend 360 residues from an ATG triplet satisfying the consensus criteria of 
Kozak ( Microbiol. Rev,: 1-47:45 (1983)) for translational initiation codons ( Figures 1 A- IB [Figure 1]). 
The predicted amino acid sequence evokes an integral membrane protein with a single membrane 
spanning hydrophobic anchor terminating in a rather large intracytoplasmic domain. Comparison of the 
N-terminal amino sequence with the matrix of signal sequence residue frequencies constructed by von 
Heijne Mncl. Acids Res. 14:4683-4690 (1986)) suggests that mature CD2 peptide is formed by cleavage 
of a precursor peptide between the 19th (Ser) and 20th (Lys) residues. 

Please replace the second paragraph on page 47, from line 16 to line 30 with the following: 

TPS cells expr ^in p CD2 form mattes with sheep erythrocytes 

COS cells transfected with the CD2 expression clone were treated for 1 hour with purified 
MT910 (IgG, kappa) anti-CD2 antibody (Rieber et al., T eukocyte Typing II , Vol. I, pp. 233-242 (1986)) 
at a concentration of 1 [u^ml, or with purified MB40.5 (IgGl, kappa; Kawata et al., J. Exp. Med. 
160 633-651 (1984)) antibody at the same concentration. MB40.5 recognizes a monomorph.c HLA- 
ABC determinant and cross-reacts with African Green Monkey histocompatibility antigens; it was 
chosen because it represents an isotype-matched antibody recognizing a surface antigen of approx,mately 
the same abundance as the CD2 antigen expressed by transfected cells. Sheep erythrocyte rosettes were 
observed in the presence of MB40.5, but not of MT910. Rosette inhibition was also observed w.th 
OKT1 1 antibody, and not with various other control antibodies. 
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Please replace the fourth paragraph on page 51, from line 22 to line 34 with the following: 

A clone encoding the LFA-3 antigen was identified by indirect immunofluorescence of 
transfected WOP cells, amplified and sequenced (Figure 4A). Within the 874 bp insert, an open reading 
frame of 237 residues originates at a methionine codon closely corresponding to the consensus sequence 
suggested by Kozak, MicroHplRev, 47:1-45 (1983). The reading frame terminates in a series of 
hydrophobic residues lacking the characteristic basic anchoring residues of internal membrane proteins, 
but sharing features with known phosphatidylinositol-linked superficial membrane proteins. The 
features include clustered serine or threonine residues in a hydrophilic region immediately precedmg the 
hydrophobic domain, and the presence of serines and threonines in the hydrophobic portion. 



Please replace the fourth paragraph on page 



53, from line 20, to page 54, line 1 1 with the following: 



Preparation "frDNA Libraries 

Pol y (A) + RNA was prepared from the human T-cell tumor line HPB-ALL by oligo(dT) cellulose 
chromatography of total RNA isolated by the guanidinium thiocyanate method (Chirgwin, J.M. et al., 
Biochemistry 18:5294-5299 (1979)). cDNA was prepared by a protocol based on the method of Gubler 
and Hoffman (Gubler, U. et al., Gene 25:263-269 (1982)). 4 [ufeg of mRNA was heated to 
approximately 100°C in a 1 .5 ml centrifuge tube for 30 seconds, quenched on ice, and the volume 
adjusted to 70 [u]ul with RNAse-free water. To this were added 20 ^ of buffer (0.25 M Tris P H 8.8 
(8 2 at 42°C) 0 25 M KCl, 30 mM MgCl 2 ), 2[u]ul of RNAse inhibitor (Boehringer 36 1 
[u^ of 1M DTT, 1 [»]ul of 5 [u]uMu]uJ of oligo dT (Collaborative Research), 2 [u] U . of 25 mM each 
deoxynucleoside triphosphate (US Biochemica.s), and 4 [u]uj of reverse transcriptase (Ufe Sconces, 24 
mm) After 40 minutes at 42°C, the reaction was terminated by heating to 70°C for 10 minutes. To 
the reaction mix was then added 320 [u]ul of RNAse free water, 80 [u]ul of buffer (0.1 M Tris P H 7.5, 
25 mM MgCl 2 , 0.5 M KCl, 0.25 mg/ml BSA, and 50 mM DTT), 25 units of DNA Polymerase I 
(Boehringer), and 4 units of RNAse H (BRL). After 1 hour at 15°C and 1 hour at 22°C, 20 [u]ul of 0.5M 
EDTA P H 8 0 were added, the reaction mixture was extracted with phenol, NaCl was added to 0.5 M, 
Hnear polyacry.amide (carrier; Strauss, F. et al., Cel. 37:889-901 (1984)) was added to 20 [u]_g/ml, and 
the tube was filled with ethanol. After centrifugation for 2-3 minutes at 12,000 x g, the tube was 
removed, vortexed to dislodge precipitate spread on the wall of the tube, and respun for 1 mmute. 

Page 65 



Please replace the second paragraph on page 54, from line 12 to line 20 with the following: 

Unpurified oligonucleotides having the sequence CTCTAAAG and CTTTAGAGCACA (SEQ 
TDNQ:37) were dissolved at a concentration of 1 mg/ml, MgS0 4 was added to 10 mM, and the DNA 
precipitated by adding 5 volumes of EtOH. The pellet was rinsed with 70% ETOH and resuspended in 
TE at a concentration of 1 mg/ml. 25 [U]ul of the resuspended oligonucleotides were phosphorylated by 
the addition of 3 [U]ul of buffer (0.5 M Tris pH 7.5, 10 mM ATP, 20 mM DTT, mM spermidine, 1 
mg /ml BSA, and 10 mM MgCl 2 ) and 20 units of polynucleotide kinase followed by incubation at 37°C 
overnight. 

Please replace the third paragraph on page 54, from line 21 to page 55, line 6 with the following: 

3 [u^l of the 12-mer and 2 [u ]t il of the 8-mer phosphorylated oligonucleotides were added to the 
cDNA prepared as above in a 300 [ u]U l reaction mixture containing 6 mM Tris pH 7.5, 6 mM MgCl 2 , 5 
mM NaCl 0.35 mg/ml BSA, 7 mM mercaptoethanol, 0.1 mM ATP, 2 mM DTT, 1 mM spermidine and 
400 units T4 DNA ligase (New England BioLabs) at 15° overnight. 10 [ufel of 0.5 M EDTA were 
added the reaction was phenol extracted, ethanol precipitated, resuspended in a volume of 100 [u] M l and 
,ayered on a 5 ml gradient of 5-20% potassium acetate in 1 mM EDTA, 1 [u ]lig /ml ethidium bronude. 
The gradient was spun 3 hours at 50,000 rpm (SW55 rotor) and fractionated manually, collectmg three 
approximately 0.5 ml fractions followed by six approximately 0.25 ml fractions in microcentnfuge tubes 
by means of a butterfly infusion set inserted just above the curve of the tube. Linear polyacry.am.de was 
added to 20 ug/ml, the tubes were filled with ethanol, chilled, spun, vortexed and respun as above. The 
precipitate was washed with 70% ethanol, dried, and resuspended in 10 ul. 1 u. of the last 6 fracUons 
was run on a gel to determine which fractions to pool, and material less than 1 kb in size was typ.ca.ly 
discarded. Remaining fractions were pooled and ligated to the vector. 
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Please replace the second paragraph on page 55, from line 7 to line 18 with the following: 

The complete sequence and derivation of the vector is shown in Figure 5. The vector was 
prepared for cloning by digestion with BstXI and fractionation on 5-20% potassium acetate gradients as 
described for the cDNA. The appropriate band was collected by syringe under 300 nm UV light and 
ethanol precipitated as above. cDNA and vector were titrated in test ligations. Usually 1-2 [u]u_g of 
purified vector were used for the cDNA from 4 [u ]U g of poly A+ RNA. The ligation reactions were 
composed as described for the adaptor addition above. The ligation reactions were transformed mto 
MC1061/p3 cells made competent as described above. The transformation efficiency for superco.led 
vector was 3-5xl0 8 colonies/[u]iig. 



Please 



replace the third paragraph on page 55, from line 19 to line 25 with the following: 



Recovery and characterize ™ nf the CD28 clone 

Panning of the library was carried out as described herein above, using purified antibody 9.3 
(DuPont) at a concentration of 1 [u]u.g/ml in the antibody cocktail. The methods used for COS cel. 
transfection, radioimmunoprecipitation, RNA and DNA blot hybridization, and DNA sequencmg were 
all as described herein above. 

Please replace the fourth paragraph on page 55, from line 26 to page 56, line 4 with the following: 

To isolate the CD28 cDNA, a large plasmid cDNA library was constructed in a high efficiency 
expression vector containing an SV40 origin of replication. A preferred version of the vector, containmg 
an M13 origin, is shown in [Figure ^FJgurej^D. Three features of the vector make it parfcularly 
suitable for this use: (i) the eukaryotic transcription unit allows high level expression in COS cells of 
coding sequences placed under its control; (ii) The small size and particular arrangement of sequences m 
the plasmid permit high level replication in COS cells; and (iii) the presence of two identtcal BstXI s.tes 
in inverted orientation and separated by a short replaceable fragment allows the use of an effluent 
oligonucleotide-based strategy to promote cDNA insertion in the vector. 
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Please replace the fourth paragraph on page 56, from line 29 to page 57, line 6 with the following: 

Although the cloning scheme of the present invention does not result in a directional insertion of 
the cDNA, the ability to make large libraries easily, coupled with a powerful selection procedure, makes 
directional insertion unnecessary. The library construction efficiencies observed according to the present 
invention, between 0.5 and 2x106 recombinants per [ufcig of mKNA, with less than 1% background and 
an insert size greater than 1 kb, compared favorably with those described for phage vectors lambda gtlO 
(7.5 X 105/[u]iig of mRNA) and lambda gtl 1 (1 .5 X l()6/[u]u.g of mRNA) (Huynh, T., et al., In: DNA 
^ r v»i t A Practical Approach, Glover, D.M. (ed.), IRL Press, Oxford (1985), pp. 49-78); but the 
resulting clones were more convenient to manipulate. 

Please replace the third paragraph on page 57, from line 24 to page 58, line 2 with the following: 

Isolation of a CD28 cDNA 

The CD28 cDNA was isolated from a library of about 3 X 105 recombinants prepared from 
cDNA from 0.8 [u]u_g of poly A+ RNA using an earlier version of the protocol described in the Materials 
and Methods. The library was screened for CD28 (and other surface antigen) cDNA clones by the 
method outlined above. After the third transection, COS cells were panned with the 9.3 antibody alone. 
A Hirt supernatant was prepared from the adherent cells and transformed into E^olL Plasmid DNA 
was isolated from eight colonies and transfected individually into COS cell cultures. The presence of the 
CD28 antigen was detected in three of eight transfected cultures by indirect immunofluorescence. All 
three plasmid DNAs contained an insert of about 1.5 kb. 

Please replace the second paragraph on page 58, from line 3 to line 21 with the following: 

rrYNA seq uence analysis 

The CD28 cDNA encodes a long open reading frame of 220 residues having the typical features 
of an integral membrane protein ([Figure 7] Figures 7A-7B). Removal of a predicted (von Heijne, NucL 
Acids Res. 14:4683-4690 (1986))N-terminal signal sequence gives a mature protein of 202 res.dues 
comprising an extracellular domain with five potential N-linked glycosylate sites (Asn-X-Ser/Thr), a 
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27-amino acid hydrophobic membrane spanning domain, and a 41-amino acid cytoplasmic domain. 
Comparison of the amino acid sequence of CD28 with the National Biomedical Research Foundation 
database (Version 10.0) revealed substantial homology with mouse and rabbit immunoglobuhn heavy- 
chain variable regions over a domain spanning almost the entire extrace.luiar portion of CD28. Wrthm 
this domain two cysteine residues in the homology blocks Leu-(Ser or Thr)-Cys and Tyr-(Tyr or Phe)- 
Cys are shared by CD28, CD4, CDS, immunoglobulin heavy- and light-chain variable sequences and 
related molecules with approximately the same spacing (Maddon et al., Annu. Rev. Biochem. 48:961- 
997 (1979)). 

Please replace the second paragraph on page 61 , from line 10 to line 19 with the following: 

Pr oration of cP"A library and r eco v ery and characteriration of CD7 clones 

Preparation of an HPB-ALL cDNA library in the expression vector piH3 was carried out as 
described herein. Panning of the library was carried out according to the method of the present 
invention, using purified anti-CD7 antibody Leu9 (Becton Dickinson) and antibody 7G5 as ascites flu.d 
was diluted m000[l/1000]. Methods for cell transfection, radioimmunoprecipitation, DNA and RNA 
blot hybridization and DNA sequencing were all as described herein. 



Please 



replace the third paragraph on page 61, from line 20 to line 35 with the following: 



T F M and IgG bind "? h Y ms cells tnnsfrrted with CD7 and CDw32_ 

Human IgM, IgG, and IgA antibodies, affinity purified FITC conjugated goat anti-human 
immunoglobulins antibodies (anti-I g (G + M + A)), washed and preserved bovine red blood cells, and IgG 
and IgM fractions of rabbit anti-bovine red blood cell antibodies were purchased from Cooper 
Biomedica. (Malverne, PA). COS ce.ls were transfected by the DEAE Dextran method with cDNAs 
encoding the CD7, CDw32, and CD28 surface antigens. 48 hours after transfection the cells were 
washed with PBS/0.5% BSA and incubated with either human IgM, IgG or IgA antibod.es at a 
concentration of 1 [u^l, at 4°C for 2 hours. Subsequently the cells were washed with PBS/0.5% 
BSA and incubated for 30 minutes at 4°C with FITC conjugated rabbit anti-human immunoglobuhn, 
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After washing the cells were examined with a fluorescence microscope. The experiments were also 
performed in the presence of 0.1% azide with the same results. 

Please replace the second paragraph on page 62, from line 17 to line 26 with the following: 

Formation of T cell rosettes with antibo Hy-™ated erythrocytes 

Peripheral blood lymphocytes were obtained from heparinized blood by centrifugation at 4°C 
oyer a Ficoll-Hypaque gradient at 400 x g for 30 minutes. Leukocytes at the interface were washed two 
times with PBS. The leukocytes were adjusted to [10Y7] 10Z cells/ml in IMDM/10% Fetal Boyine 
Serum (FBS) and incubated in tissue culture dishes at 37°C for 30 minutes. Nonadherent cells were 
transferred to new dishes, and PHA was added to stimulate proliferation of T lymphocytes. On the next 
day the cells were washed with PBS and placed in fresh 1MDM/10%FBS. 

Please replace the third paragraph on page 62, from line 27 to page 63, line 2 with the following: 

Rosette assays were performed three days later. Cells were washed with PBS/0.5% BSA, and a 
10 Mill suspension of 2% Ig-coated erythrocytes prepared as described aboye was added to 10 [u]^ of 
PBS/0.5% BSA containing 5 X 10& cells/ml. The mixtures were placed in Falcon round bottom 96 well 
plates and centrifuged at 150 X g for 15 min at 4°C. After an additional incubation of 45 min at 4°C 
pellets were resuspended with 10 [u^l of PBS/0.5% BSA, and the rosettes scored by phase contrast 
microscopy. The experiments were carried out in both the presence and absence of 0.1% sodium azide 
with no detectable difference. 



place the fourth paragraph on page 63, from line 32 to page 64, line 23 with the following: 



Please re 



CD7 cDNA seq uence analysis 

Both isolates were sequenced by the dideoxynucleotide method. The 1 .2 kb cDNA encodes a 
long open reading frame of 240 residues haying the typical features of an integral membrane protein. 
The initial assignment of the signal sequence cleayage site by the method of yon Heijne ( Nucl. Acids 
Res, 14:4683-4690 (1986)) was at the 18th residue. It later was determined, however, that the homology 
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with immunoglobulin variable regions would better predict the mature terminus at residue 26; this 
assignment would also correlate well with the position of the intron as discussed below and as shown in 
[Figure 8] FjguresJAJB. Removal of the predicted N-terminal signal sequence gives a mature protein 
of 215 residues with a predicted molecular mass of 23 kd. In the extracellular domain are two N-linked 
glycosylate sites (Asn-X-Ser Thr), in agreement with the results of Sutherland et al. ( J. Immunol. 
133:327-333 (1984)), who also showed the presence of O-linked glycans and covalently associated 
palmitic acid on the mature protein. In the 27 amino acid hydrophobic membrane spanning domain is a 
single cysteine residue which may be the site of fatty acylation (Rose et al., Proc Natl. Acad. Sci. USA 
81-2050-2054 (1984); Kaufman et al., J. Biol. Chem. 259:7230-7238 (1984)). The length of the 
cytoplasmic domain, 39 residues,is in good agreement with the 30-40 amino acids predicted by protease 
digestion of the CD7 precursor in rough microsomal membrane fractions (Sutherland et al., J- Immunol. 
133:327-333 (1984)). 

Please replace the fourth paragraph on page 64, from line 24 to line 33 with the following: 

Sequence analysis of the 1.7 kb clone ([Figure 8] Fi gures 8A-8B) revealed the presence of an 
intron located 121 bp from the 5' end. The 41 1 bp intron contains stop codons in all three reading frames 
and is located just downstream of the secretory signal sequence, as is frequently observed for secreted or 
surface proteins. Both the 5' and 3' ends of the intron conform to the splice donor/acceptor consensus 
AAG GTRAGA/.../Y6.! iNYAG A (Mount, NuplAcidsRes, 10:459-472 (1982)). Because both the 1 .2 
and 1.7 kb clones express CD7 antigen equally well in COS cells, the intron must be excised in COS 
cells fairly efficiently. 



Please 



replace the fourth paragraph on page 69, from line 23 to page 70, line 7 with the following: 



The nucleotide sequence of the isolated receptor ([Figure 9]Fjguies9A ; 9B) is highly 
homologous to that of members of the recently isolated murine receptor family, and most closely related 
to the murine beta 2 receptor by nucleic acid homology. Surprisingly, the murine beta 2 receptor „ found 
on T and B lymphocytes and macrophages, while the alpha receptor is restricted to macrophages; m the 
human system, CDw32 (shown here to be beta 2 -like) is restricted to macrophages while another Fc 



Page 71 



receptor (CD16) is found on lymphocytes and macrophages. The human sequence appears to have 
diverged from the mouse sequence by insertion of approximately 1 kb of DNA a few bases 3' to the 
junction between the transmembrane and cytoplasmic domains. The junctions of the insertion site do not 
show obvious relationships to splice donor and acceptor sequences. Comparison of the human and 
murine peptide sequences showed that the peptide sequence diverges at the end of the transmembrane 
domain, before the nucleotide sequence diverges, suggesting the existence of a selective pressure 
favoring the creation of a differenct cytoplasmic domain. 



Please 



replace the fifth paragraph on page 71, from line 30 to line 34 with the following: 



DNA and RNA blot analysis and hybridization probe preparation were carried out as described. 
Sequencing was done by the method of Sanger et al., Pror Natl Acad. Sci. USA 
74:5463 (1977)). The nucleotide sequence of the CD20.4 cDNA is represented in [Figure ^Figures 



10A-10B. 



Please replace the first paragraph on page 73, from line 1 to line 34 with the following: 

The amino acid sequence predicted by the cDNA contains 297 residues and has a molecular mass 
of 33 097 daltons. The sequence contains three major hydrophobic stretches involving residues 51-103, 
1 17-141 and 183-203 ([Fig.lOlFjgumJOAdOB). Two other notable characteristics are the absence of 
an amino-terminal signal peptide and the presence of a highly charged carboxy-terminal domain. A 
polyclonal anti-CD20 antibody that recognized the last 18 residues of the carboxy-terminus reacts w.th 
.ysates of cells expressing CD20 but not with intact ce.ls, suggesting that the CD20 carboxy terminus ,s 
,ocated within the cytoplasm. Since there is no amino-terminal signal peptide, it is likely that the ammo- 
terminus is also intracellular, and that the first hydrophobic region acts as an internal membrane msert 10 n 
signal (Zerial et al., EMBOJ. 5:1543 (1986)). The first hydrophobic region is composed of 53 rescues 
and is therefore long enough to span the membrane twice if organized as an alpha helix. Because there 
are two remaining hydrophobic regions, the intracellular localization of the carboxy-terminus requ.res 
that the first hydrophobic domain exit the membrane on the side. Alternatively, the carboxy-termma. 
antibody may only recognize epitopes exposed by detergent treatment allowing the carboxy-termmus to 
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be extracellular and forcing the first hydrophobic domain to exit the membrane on the extracellular s.de. 
The sequence contains 2 potential N-glycosylation sites (Asn-Xaa-Ser/Thr, where Xaa cannot be Pro 
(Bause Biochem. J. 209:33 1 (1983)) at positions 9 and 293, but neither of these is expected to be used ,f 
.ocated in intracellular domains of the molecule. The difference in molecular mass between CD20 
expressed on COS cells and on B cells is therefore presumably due to 0-linked glycosylate, although 
other forms of post-translational modification are not excluded. If the carboxy-terminus is intracellular, 
the only extracel.ular domain would lie between residues 142 and 182. This region is rich in senne and 
threonine residues which might support O-glycosylation. 

Please replace the second paragraph on page 77, from line 3 to line 17 with the following: 

The sequence of the pICAM-1 cDNA insert consists of 1846 nucleotides ([Fig. 1 1] Fi gures 11A- 
11C) The predicted peptide sequence of 532 residues has the typical features of a transmembrane protem 
including a putative signal sequence, which may be cleaved between glycine-25 and asparagine-26 (von 
Heijne G NycLAcjdsRes. 14:4683-4690 (1986)), and a single 25 residue membrane-spannmg domain 
terminating in a short, highly charged cytoplasmic domain. The extracellular domain contains seven 
potential N-.inked g.ycosylation sites which could adequately explain the difference in size between the 
deglycosylated precursor (55 kd) and the final product (90-1 1 5 kd) (Dustin, M.L., et al., JJmmunoL 
137-245-254 (1986)). Differential use of these putative glycosylate sites could also explam the 
heterogeneous molecular mass of ICAM-1 observed in different cell types (Dustin, M.L., et al., L 
Immunol. 137:245-254 (1986)). 

Please replace the third paragraph on page 78, from line 20 to line 29 with the following: 

Through its cell adhesion to LFA-1, ICAM can mediate migration of lymphocytes into areas of 
inflammation. Inhibiting such migration by blocking ICAM binding to LFA-1 could reduce or abb* 
inflammation. Such inhibition could be affected by small organic molecules, i.e., drugs, ident.fied m an 
ICAM streaming assay. Fusion proteins composed of the extracellular domain of ICAM and IgG 
m0 ,ecu,es are suitab.e for identifying such inhibitors. Likewise, compounds that interfere with ICAM 
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binding to Rhinovirus or [Plasmodium falciparium] Plagium falciparum can be identified by 

analogous methods. 

Please replace the second paragraph on page 81, from line 10 to line 19 with the following: 

Exampl eVIII -H Molecular Clon i n, of the H uman CD1 9 rp7Q CPw^a, CDw32b and 

f!D40 Antigens 

The rapid immunoselection cloning method of the present invention was applied to isolate and 
clone the CD19, CD20, CDw32a, CDw32b, and CD40 antigens. The nucleotide sequence of CD19is 
shown in [Figure 12]EBHOi2A=12E- The nucleotide sequence of CD20 is shown in [Figure 13]Figures 
13A .13B The nucleotide sequence of CDw32a is shown in [Figure 15] Fifi.i« 14A-14B . The 
nucleotide sequence of CDw32b is shown in [Figure l^Figuj^lSAdSB. The nucleotide sequence of 
CD40 is shown in Figure [17] 16. 
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Please replace Table 1 on page 84, with the following: 
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Please replace the third paragraph on page 86, from line 24 to line 30 with the following: 

The predicted polypeptide sequences show the typical features of a type I integral membrane 
protein, and include a short hydrophobic signal sequence, a single 21-residue hydrophobic membrane- 
spanning domain, and a short, highly charged cytoplasmic domain (Figure [4]4A). The extracellular 
portion contains six potential N-linked glycosylate sites and six Cys residues distributed among three 

C2 set Ig-related domains. 
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replace Table 2 on page 87, with the following: 
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Please 



replace Table 3 on page 90, with the following: 



CO 



O 
Q 

o 

C/3 




1 — 




O 


o 


o 


< 


-c 


o 


o 


-< 


.t 


CC 


c? 




h- 


E 


u 




CJ 


o 


o 


-c 


< 






< 


< 


< 


< 


< 




- <-> 






-< 


t 


C3 












-c 


O 


u> 


< 


o 










• < 


<-J 


< 


o 




■< 


< 


o 


< 


o 




o 














< 











< 
< 
< 

1— 
• o 

< 



o 
o 

< 

C3 

a 

o 
< 

< 



< 



Page 78 



Please replace Table 4 on pages 91-92 



with the following: 
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Page 80 



P.ease replace the four* paragraph on page 94, from line 25 to page 95, line 3 with *e Mowing: 

Exam p, e XM ^ Mo l ec „ ll r Hon i n, of cDNA Bu-nHi-r for T 1 ymphocy.e-specific 

CD27 Antigen 

A cDNA clone encoding CD27 was obtained from human T lymphocyte cDNA transferred into 
COS cells and immunoselected by the method of the present invention. RNA was extracted from the 
mononuclear cells derived from a unit of blood, after four days of culture in medium contammg 1 
Mug/m. phytohemagglutinin (PHA), using guanidium thiocyanate. The total RNA was ooly-A selected. 
cDNA was made and cloned into CDM8, transited into COS cells and the CD27 cDNA was 
imra u„oselected with monoclonal antibodies OKTlSa and CLB-9F4 (provided as described in Seed and 
Aruffo P^ocJiatU^ScL 84:8573-8577 (1987); and Aruffo and Seed P roc Natl. Acad. Sc. USA 
84:3365-3369 (1987)). The vector contained a 1.2 kb cDNA insert. 
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Please replace Table 5 on pageT6, with the following: 
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Please replace Table 6 on pages 99-101, with the following: 
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Please replace Table 7 on pages 105-106, with the following: 
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Please replace Table 8 on pages 109-1 10, with the following: 
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Please replace Table 9 on pages 115-116, with the following: 
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mTTAATCT GCTGCTTGCA AACAAAAAAA CCACCGCTAC CAGCGGTGGT 
™ C C J ^cAAGAO: TACCAACTCT TTTTCCGAAG GMCTGGCTT 

rrrirrAfTT CAAGAACTCT GTAGCACCGC CTACATACCT CGCTCT&.IA 
S5I TGCCAGTGGC GATAAGTCGT GTOTACCGG 

StAGT TACCC-GATAA aXDOOGG TCGGGCTGAA 

!S Sou coownro agcgaacgac ctacaccgaa 

™ TACAGCGTGA GCTATGACAA AGCKCACGC HCCCGAAffi 
XS Satc CGGTMGCC. CAGGGTCGGA ACAM 
Sott GCTTCCAGGG GGAAACGCCT GGTATCTTTA lAGlCCTGTC 
AOTCTGACT TGAGCGTCGA tttttgtgat GCTCGTCAGG 
JSfiC CTATGGAAAA ACGCCAGCAA CGCCGMTTa CCGCGGTCTT 

SS a" cggcgcgtc atttgatatg at = 

'~ rrrTiTA AGGGAGC AGG CCAGTAAMG CAI iACCCGT GGTGGGul IL 
AaWa GAQCTAAAT CTGCCGTCAT CGACTTCGAA 

T - ^-r AGTWTMT AGTAATCMT TACGGGGTCA 

™ T G OTCTA ACGCCMTAG GGACnTCCA TTGACGTCAA 

1401 lC ™ AATrirGTAA WCTCCGCC CCATTGACGC AAATGGGCGG 

1451 SS t ccgtcagatg CTGCATATAA 

£SS SS CTGGGTCTCT CTGGTTAGAC CAGATCT^ 
Sct ctctgttaa CTAGAGAACC CACTGCTTAA OTTO 
^TCCaCGA CCTCGAGGGA TCTTCCATAC ClACCAGTTC 
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[FIG. 1-1] FIG.1A 



• 



nnTrrrr r r r rfCACTCTAG AGGATCTTTG TGAAGGAACC 

™ TG ™ Sua actacctaca gagatttaaa 

1751 TTACTTCTGT GGTGTGACA TGTGT TAMC TACTG 

1301 ^SSSSS^™^ 

1851 ATTCTAATTG TTTGTGIAU " AMCCTGTTT TGCTCAGAAG 

1901 ^^riTT TAGTCATCAT GAGGCTACTG CTGACTCTCA ACATTCTACT 
,951 AAATGCCATC TAGTGATGAI ^ * riTMGGACT TTCCTTCAGA 
2001 CCTCCAAAAA AGMGAGAM GGWMGAC M 

2051 ^fx ™S S CTGCACTGCT ATACAAGAAA 

2101 GCTTTGCTAT TTACACCACA AAGW^ 

2151 ATTATGGAAA AATATTCTGT AACCI UA GTGTCTGCTA 

2201 TCATAACATA CTGTTmTC TTACTCCACA MM* 
251 TTAATMCTA TGCTCAAAM TTCTGTACCT TMCm QAGATCATAA 
2301 GGGGTTAATA-AGGMTAm GAM GOTOC a 
2351 TCAGCCATAC CKWTTCW GAGGTmC TTG^ ^ 
2401 CACCTCCCCC TGAACaGM CAM ^ 
2451 CTTGTTTATT GCAGCTTATA ATGGTTACAA AIAM 
2501 ATTTCACAAA TAAAGOm TWO* ATTCM^ 
2551 AAACTCATCA ATGTA ^ «J ^ AGTATGCMA 
2601 GTTAGGGTGT GGAAAGTOC 
2651 GCATGCAlCT CAATTAGTCA GCMU* 

28S1 GAGGCCGCCT CGttCTCTO GCTATTCCAG AAGTAGTGAG GAGGCTTTTT 
SI TGGAGGCCTA GGCTTTTGCA AAAAGCTaaT TC 



[FIG. 1-2]F1SJIB 
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[FIG 2-11FIG- 2A 



) 



300 ^SS&I^^SS^^ 

320 xs&^s^ Ma 

TTnCMTAAAMixACTGTGGATnCTKCCTCCTOTGTCOTATCCGTACTTCCATG 
AGGTGTTTTCTGTGTGCAGAACAnGTCACCTCCTGAGGCTGTGGGCCACAGCCACCTCT 
CCATCTTCGMCTCAGCCAfeTGGTCMCATCTGGAGTTTTTGGTCTCCTCAGAGAGCTC 
CATCACACCAGTMC4AGAAXAATATMGTGTGATTGCAAGAATGGTAGAGGACCGAGC 
ACAGAMTCiTAGAGATTTOTGTCCCCTCTWGGTCATGTGTAGATGCGATAAATCAAG 
TGAnGGTGtGCCrC^TCtCACTACMGCAGCCTATCTGCTTAAGAGACTCTGGAGTTT 
CnATGTGCCCTGGTGGACACTTGCCCACCATCCTGTGAGTAAAAGTGAAATAAMGCTT 
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[FIG 2-2]BG i 2B 



1 GGCGTAATCT GCTGCTTGCA AACAAAAAM CCACCGCTAC CAGCGGTGGT 

51 TTGTTTGCCG GATCAAGAGC TACCAACTCT TTTTCCGAAG GTAACTGGCT 

101 7CAGCAGAGC GCAGATACCA AATACTGTCC TTCTAGTGTA GCCGTAGTTA 

151 GGCCACCACT TCAAGAACTC TGTAGCACCG CCTACATACC TCGCTCTGCT 

201 AATCCTGTTA CCAGTGGCTG CTGCCAGTGG CGATAAGTCG TGTCTTACCG 

251 GGTTGGACTC AAGACGATAG TTACCGGATA AGGCGCAGCG GTCGGGCTGA 

301 ACGGGGGGTT CGTGCACACA GCCCAGCTTG GAGCGAACGA CCTACACCGA 

351 ACTGAGATAC CTACAGCGTG AGCATTGAGA AAGCGCCACG CTTCCCGAAG 

401 GGAGAMGGC GGACAGGTAT CCGGTAAGCG QCAGQGTCGG AACAGGAGAG 

451 CGCACGAGGG AGCTTCCAGG GGGAAACGCC TGGTATCTTT ATAGTCCTGT 

501 CGGGTTTCGC CACCTCTGAC TTGAGCGTCG ATTTTTGTGA TGCTCGTCAG 

551 GGGGGCGGAG CCTATGGAM AACGCCAGCA ACGCAAGCTA GCITC^GCT 

601 AGAAATTGTA AACGTTAATA TTTTGTTAAA ATTCGCGTTA AA 



'GTT 



651 AAA.CAGCTC ATTTTTTAAC CAATAGGCCG AAATCGGCAA AATCCCTTAT 

701 AAATCAAAAG AATAGCCCGA GATAGGGTTG AGTGTTGTTC CAGTTTGGAA 

751 CAAGAGTCCA CTATTAAAGA ACGTGGACTC CAACGTCAAA GGCCGAAAAA 

801 CCCTCTATCA GGGCGATGGC CCCCCACTAC GTGAACCATC ACCCAAATCA 

851 AGTTTTTTGG GGTCGAGGTG CCGTAAAGCA CTAAATCGGA ACCCTAAAGG 

901 GAGCCCCCGA TTTAGAGCTT GACGGGGAAA GCCGGCGAAC GTGGCGAGAA 

Q51 AGGAAGGGAA GAAAGCGAAA GGAGCGGGCG CTAGGGCGCT CGCAAGTGTA 

1001 GCGGTCACGC TGCGCGTAAC CACCACACCC GCCGCGCTTA ATGCGCCGCT 

1051 ACAGGGC&CG TACTATGGTT GCTTTGACGA GCACGTATAA CGTGCTTTCC 



[FIG. 6-1] FIG. 6A 



U01 TCGTTGGAAT CAGAGCGGGA GCTAAACAGG AGGCCGATTA "AAGGGATTTT 
1151 AGACAGGAAC GGTACGCCAG CTGGATCACC QCQGICTTTC TCAACGTAAC 
1201 ACTFTACAGC GGCGCGTCAT TTGATATGAT GCGCCCCGCT TCCCGATAAG 
1751 GGAGCAGGCC AGTAAAAGCA TTACCCGTC-G TGGCGTTCCC GAGCGGCCAA 
130! AGGGAGCAGA CTCTAAATCT KCGTCATCG ACTTCGAAGG I ICGAATCCT 
1351 TCCCCCACCA CCATCACTIT CAAAAGTCCG AAAGAArtTG CTCCCTGOT 
W GTGTGTTGGA GGTCGCTGAG TAGTGCGCGA GTAAAATTTA AGCIACAACA 
1^51 AGGCMGGCT TGACCGACAA TTGCATGAAG AATCTGCTTA GGGTTAGGCG 
1501 TTTTGCECTG CTTCGCGATG TACGGGCCAG ATATACGCGT TGACATTGAT 
155, TATTGACTAG TTATTAATAG TMTCMTTA CGGGGTCATT AGTTCATAGC 
150! CCATATATGG AGTTCCGCGT TACATMCTT ACGGTAAATG GCCCGCCTGG 
1651 CTGACCGCCC AACGACCCCC GCCCATTGAC GTCAATAATG ACGTATGTTC 
170 i CCATAGTAAC GCCAATAGGG ACTTTCCATT GACGTCAATG GGTGGACTAT 
USl TTACGGTAM CTGCCCACTT GGCAGTACAT CAAGTGTATC ATATGCCMG 
1801 TACGCCCCa ATTGACGTCA ATGACGGTAA ATGXCCGCC TGGCATTAlG 
1851 CCCAGTACAT GACCTTATGG GACTTTCCTA CTTGGCAGTA CATCTACGTA 
1Q01 TTAGTCATCG CTATTACCAT GGTGATGCGG TTTTGGCAGT ACATCAA.lGG 
1051 GCGTGGATAG CGGTTTGACT CACGGGGATT TCCAAGTCTC CACCCCATTG 
2O01 ACGTCAATGG GAGTT7GTTT TGGCACCAAA ATCMCGGGA CTTTCCAAAA 
2051 TGTCGTAACA ACTCCGCCCC ATTGACGCM ATGGGCGGAA TTCCTGGGCG 
2101 GGACTGGGGA GTGGCGAGCC CTCAGATGCT GCATATMGC AGCTGCTTTT 
215, TGCCTGTACT GGGTCTCTCT GGTTAGACCA GATCTGAGCC TGGGAGCTCT 
2201 CTGGCTAACT AGAGMCCCA CTGCTTAAGC CTCAATAAAG CTTCTAGAGA 
2251 TCCCTCGACC TCGAGATCCA TTGTGCTGGC GCGGATTCTT TATCACTGAT 

[FIG. 6-2]FJG^6B 



2301 AAGTTGGTGG ACATATTATG TTTATCAGTG ATAAACTGTC AAGCATGACA 

2351 AAGTTGCAGC CGAATACAGT GATCCGTGCC GCCCTAGACC TGTTGAACGA 

2401 GGTCGGCGTA GACGGTCTGA CGACACGCAA ACTGGCGGAA CGGTTGGGGG 

2451 TTCAGCAGCC GGCGCTTTAC TGGCACTTCA GGAACAAGCG GGCGCTGCTC 

2501 GACGCACTGG CCGAAGCCAT GCTGGCGGAG AATCATAGCA CTTCGGTGCC 

2551 GAGAGCCGAC GACGACTGGC GCTCATTTCT GACTGGGAAT GCCCGCAGCT 

2601 TCAGGCAGGC GCTGCTCGCC TACCGCCAGC ACAATGGATC TCCAGCGATC 

2651 TTCCATACCT ACCAGTTCTG CGCCTQCAGG TCGCGGCCGC GACTCTAGAG 

2701 GATCTTtGTG AAGGAACCTT ACTTCTGTGG TGTGACATAA TTGGACAAAC 

2751 TACCTACAGA GATTTAMGC TCTAAGGTAA ATATAAAATT TTTAAGTGTA 

2801 TAATGTGTTA AACTACTGAT TCTAATTGTT TGTGTATTTT AGATTCCAAC 

2851 CTATGGMCT-aTGAATGGG AGCAGTGGTG GAATGCCTTT AATGAGGAAA 

2901 ACCTGTTTTG CTCAGAAGAA ATGCCATCTA GTGATGATGA GGCTACTGCT 

2951 GACTCTCAAC ATTCTACTCC TCCAAAAAAG AAGAGAAAGG TAGAAGACCC 

3001 CAAGGACTTT CCTTCAGAAT TGCTAAGTTT TI7CAGTCAT GCTGTGTTTA 

3051 GTAATAGAAC TCTTGCTTGC TTTGCTATTT ACACCACAAA GGAAAMGCT 
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3401 TGCAATTGTT GTTGTTAACT TGTTTATTGC AGCTTATAAT GGTTACAAAT 

3451 AAAGCAATAG CATCACAAAT TTCACAAATA AAGCATTTTT TTCACTGCAT 

[FIG. 6-3] FIG. 6C 




3501 TCTAQTTGTG GTTTGTCCM ACTCATCMT GTATCTTATC ATGTCTGGAT 

3551 CCTGTGGAAT GTGTGTCAGT TAGGGTGTGG AAA.GTCCCCA GGCTCCCCAG 

3501 CAGGCAGAAG TATGCAMGC ATGCATCTCA ATTAGTCAGC AACCAGGTGT 

3651 GGAAAGTCCC CAGGaCCCC AGCAGGCAGA AGTATGCAAA GCATGCATCT 

3701 CAATTAGTCA GCAACCATAG TCCCGCCCCT AACTCCGCCC ATCCCGCCCC 

3751 TMCTCCGCC CAGnCCGCC CATTCTCCGC CCCATGGCTG ACTAATTTTT 

3801 TTTATTTATG CAGAGGCCGA GGCCGCCTCG GCCTCTGAGC TATTCCAGM 

3851 GTAGTGAGGA GGCTTTTTTG GAGGCCTAGG CTiTTGCAAA AAGCTAATTC 

[FIG 6-4] FlG. 6D 
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FIG. 9-2] FlG. 9-B 
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! GGAGAGTC TGACCACCAT GCCACCTCCT CGCCTCCTCT TCTTCCTCCl 
51 crrCCTCACC CCCATGGAAG TCAGGCCCGA GGMCCTCTA GTGGTGMGG 
101 TGGAAGAGGG AGATAACGCT GTGCTGCAGT GCCTCAAGGG GACCTCAGAT 
15 , GGGCCCAGTC AGCAGCTGAC CTGGTCTCGG GAGTCCCCGC TTAAACCCTT 
201 CTTAAAACTC AGCCTGGGGC TGCCAGGCCT GGGAATCCAC ATGAGGCCCC 
25, TGGcCATCTG GCTTTTCATC TTCAACGTCT CTCAACAGAT GGGGGGCTTC 
301 TACCTGTGCC AGCCGGGGCC CCCCTCTGAG AAGGCCTGGC AGCCTGGCTG 
351 GACAGTCAAT GTGGAGGGCA GCGGGGAGCT GTTCCGGTGG AATGTTTCGG 
ACCTAGGTGG CCTGGGCTGT GGCCTGAAGA ACAGGTCGTC AGAGGGCCCC 
<Sl AGCTCCCCIT CCGGGAAGCT CATGAGCCCC AAGCTGTATG TGTGGGCCAA 
50, AGACCGCCCT GAGATCTGGG AGGGAGAGCC TCCGTGTGTC CCACCGAGGG 
ACAGCCTGAA CCAGAGCCTC AGCCAGGACC TCACCATGGC CCCTGGCTCC 
60^ ACACTCTGGC TGTCCTGTGG GGTACCCCCT GACTCTGTGT CCAGGGGCCC 
SSI CCTCTCCTGG ACCCATGTGC ACCCCMGGG GCCTAAGTCA TTGCTGAGCC 
701 TAGAGCTGM GGACGATCGC CCGGCCAGAG ATATGTGGGT MTGGAGACG 
75, GGTCTGTTGT TGCCCCGGGC CACAGCTCAA GACGCTGGAA AGTATTATTG 
BO, TCACCGTGGC AACCTGACCA TGTCATTCCA CCTGGAGATC ACTGCTCGGC 
8S i CAGTACTATG GCACTGGCTG CTGAGGACTG GTGGCTGGAA GGTCTCAGCT 
m GTGACTTTGG CTTATCTGAT CTTCTGCCTG TGTTCCCTTG TGGGCATTCT 
o 5 , TCATCTTCAA AGAGCCCTGG TCCTGAGGAG GAAAAGAAAG CGAATGACTG 

im AcccaccAG gagatohc AMGTGACGC ctcccccagg mgcggggcc 

105, CAGAACCAGT ACGG^CGT GCTGTCTCTC CCCACAGCa CCTCAGGCCT 
W CGGACGCGCC CAGCGTTGGG CCGCAGGCCT GGGGGGCACT GCCCCGTCH 
Xis'l ATGGAAACCC GAGCAGCGAC GTCCAGGCGG ATGGAGCCTT GGGGTCCCGG 



[FIG. 12-1]FJG^12r& 



,201 AGCCGCCGGG AGTGGGCCCA GAAGAAGAGG MGGGGAGGG CTATGAGGAA 
US! CCTGACAGTG AGGAGGACTC CGAGTTCTAT GAGAACGACT CCAACCTTGG 
,301 GCAGGACCAG CTCTCCCAGG ATGGCAGCGG CTACGAGAAC CCTGAGGATG 
; 35 , AGCCCCTOX TCCTGAGGAT GAAGACTCCT TCTGCAACOC TGAGTCTTAT 
WOi" GAGAACGAGG ATGAAGAGCT GACCCAGCCG GTCGCCAGGA CAATGGACi , 
las'i CCTGAGCCCT CATGGGTCAG CCTGGGACCC CAGCCGGGAA GCMCCTCCC 
m TGGGGTCCCA GTCCTATGAG GATATGAGAG GMTCCFGTA TGCAGCCCCC 
CAGCTCCGCT-CCATTCGGGG CCAGCCTGGA CCCAATCATG AGGAAGATGC 
,«! AGACTCTTAT GAGAACATGG ATAATCCCGA TGGGCCAGAC CCAGCCTGGG 
; 5 51 GAGGAGGGGG CCGCATGGGC ACCTGGAGCA CCAGGTGATC CTCAGGTGGC 
17 01 CAGCCTGGAT CTCCTCAAGT CCCCAAGATT CACACCTGAC TCTGAAATCT 
1751 GAAGACCTCG AGCAGATGAT GCCMCCTCT GGAGCAATGT TGCTTAGGAl 
1801 GTGTGCATGT GTGTAAGTGT GTGTGTGTGT GTGTGTGTGT GTGTGTGTGI 
1851 ATACATGCCA GTGACACTTC CAGTCCCCTT TGTATTCCTT AAATAAACTC 
1901 AATGAGCTCT TCCAAAAAAA AAAA 

[FIG. 12-21F1GJ2TB 



! ACAMGACM ACTGCACCCA CTGAACTCCG CAGCTAGCAT CCAAATCAGC 
5 , CCTTGAGATT TGAGGCCTTG GAGACTCAGG AGTTTTGAGA GCAAMTGAC 
, i AACACCCAGA AATTCAGTAA ATGGGACTTT CCCGGCAGAG CCAATGAAAG 
qCCCTATTGC TATGCAATCT GGTCCAAAAC CACTCTTCAG GAGGATGTO 
TCACTGGTGG GCGGGAGOCA AAGCTTCTTC ATGAGCGAAT GTAACAC, „ 
251 GGffio:T GTC CAGATTATGA ATGGGCTCTT GCACA, , « 
301 TTCTGATGAT CCCAGCAGGG ATCTATGCAC CCATCTCG 

TACCCTCKT GGGGAGGCAT TATGTATAK ATTTCCGGAl CACTCCTG&. 
3=1 TACCaCJCI G 

401 AGCMCGGAG AAAAAClCCA GGAAWbi u _ rTTTr ,, Tr 
TGAATTCATT GAGCCTCTTT GCTGCCATTT CWAI iCTTTCAATC 

atggacatac. ,ttaatattaa mtttcccat tttttaaaaa TGGA^O 

GAATTITATT AGAGCTCACA CACCATATAT TAACA.TATAC MCTGTGM 
: ^TGG CTCTGAGAAA MC T CGCCA T -CC^ = 

™! ^qxGCTCCA^ ACCCAMTCT MCATAGTTC TCCTGTCAGC ACAAGAAAAA 
AAA^ACAGA CTATTGAAAT AAAAGAAGAA GTGGTTGGGC J^^^ 

!!; .rrrrcccAA ccaaagaatg mgmgacat tgaaai iatt ccaatccaag 
AAGAGGAAGA agaagaaaca gagacgaact ttccagmcc tcccgaagat 
caggaatgct caccaataga amtgacaoc tgtgg™g 

T TftXTTTTTT AAACATTAGT GTTCATAGCT TCCAACAGX 
2 ^ TCATTTCTTG AGGTACTCTG CACATACGCA CCACATCiCl 

[FIG. 13-1]F!OJ3^A 



1,01 ATCTGGCCTT TGCATGGAGT GACCATAGGT CCTTCTCTCT TACATTGAAI 

115! GTAGAGAATG TAGCCATTGT AGCAGCTTGT GTTGTCACGC TTCTTCTTTT 

1201 GAGCAACTTT CTTACACTGA AGAAAGGCAG AATGAGTGCT TCAGAATGTG 

1251 ATTTCCTACT MCCTGTTCC TTGGATAGGC TTTTTAGTAT AGTATTTTTT 

1301 TTTGTCATTT TCTCCATCAG CAACCAGGGA GACTGCACCT GATGGAAAAG 

1351 ATATATGACT GCTTCATGAC ATTCCTAAAC TATCTTTTTT TTAl ICCACA 

1401 TCTACGTTTT TGGTGGAGTC CCTTTTTATC ATCCTTAAAA CAATGATGCA 

1451 AAAGGGCTTT AGAGCACAAT GGATCT 

[FIG. 13-2] FIG. 13-B 
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51 
101 
151 
201 
251 
301 
351 
401 
451 
501 
551 
601 
651 
701 
751 
801 
851 
901 
951 
1001 
1051 
1101 
1151 
1201 
1251 
1301 
1351 
1401 
1451 
1501 
1551 
1601 
1551 



rrruLJCTC TCAGAATGTA TGTCCCAGM ACCTGTGGCT GCTTCAACCA 
S£ GQCTTCTGCA GACAGTCMG CTGCAGCTCC 

SS SSc TTGAGCCCCC GTGGATCAAC GTGCTCGAGG 
™S GACTCTGACA TGCCAGGQGG CTCGCACCCC TGAGAGCGAC 
S ™CM TGGGAATCTC ATTCCCACCC ACACGCAGCC 
CAGCTACAGG TTCAAGGCCA ACAACAATGA CAGCGGGGAG TACACGlGCC 
f^nfcfcA GACCAGCCTC AGCGACCCTG TGCATCTGAC TGTGCTTTCC 
S SSc CCQCACCTG GAGTTCCAGG AGGGAGAAAC 
S SCACA GCFGGAAGGA CMGCCTGTG g 
CATTCTTCCA GAATGGAAAA TCCCAGAAAT iCTCCCGTTT ^CCCACC 
TTfTrfATCC CACAAGCAAA CCACAGTCAC AGTGGlGATT ACCACTGCAC 
2 S TGTTCTCATC CAAGCCTGTG ACCATCACTG 

AC ^rr SSgqk acctcttcac caatggggat cattgtggct 
S Katt gttgctgctg tagtggcctt 

™ S aSaagc ggatttcagc caattccact gatcctgtga 
SSS E£ cctggacgtg aaatgattgc catcagaaag 
™g caatgactat gmacagctg acggcggc 

ACALMLNu ^ rAffTACTGA CGATGATAAA AACATCTACC 

™ TCCCMCGAC S GTAATAACTA MGAGTMCG 

SSct aaocrrac tgagtggatg acammgag 

S^«TTTAMT^ = = 
^nurctr fTGGCCCTTA GAAATAGCTT lAACTTTGCT TAAAUALM 
£JS AACTTCACGG GGTCATACTA CATACAAGCA TAAGCAAAAC 

™^a ramcrGG taaatgctta tctogaaat aagacaaccc 
S Km oaacatat aattaggtga ctagggaot 

SSS ISmxt v.mcx attain 
SS SSo «tcc«i «ctou 

SSt «o» raw. ™'« 



[FIG. IS-IIROJ^A 



1701 

1751 

1801 

1851 

1901 

1951 

2001 

2051 

2101 

2151 

2201 

2251 



CCCCMTGTC 
ATCCCWG 
TTCACTGCTT 
CAGAACCACA 
TTAGAGAGGT 
GACGAAGGGA 
TACCTGAGTC 
CAAATGACTG 
TCnCTGTTC 
TTAACAGATG 
GCMTCATGT 
CTAACMCAA 



CAGCCTCTTT 
CTGGTTTCTG 
ATGCAGTCGG 
TTAAGTCTCC 
GAGGATCTGG 
JC-CTGCAGTT 
CCAAAGCTCC 
ACTGCACCTT 
CACATCCACA 
TAGCAACATG 
AAGTCTATAT 
ATTAAMGTG 



AACATCTTCT 

CCTTCTCCAT 

AAGCTCCAGA 

ATTGTT1TGC 

TATTTCCTGG 

CCAAAAGAGA 

CTGTCCTGAA 

CTGTGCCTCA 

CAGCCAATAC 

AGAAACGCTT 

GACTTCAGAA 

ATTGTTTCAA 



TTCCTATGCC 

GCTGAGAACA 

AGAACAAAGA 

CTTGGGATTT 

ACTAAATTCC 

AGGACTCTTC 

AGCCACAGAC 

GCCGTTCTTG 

AATTAGTCAA 

ATGTTACAGG 

ATGTTAAAAT 

GGTOAAAAAA 



CTCTCTGTGG 

AAATCACCTA 

GCCCAATTAC 

GAGAAGAGM 

CCTTGGGGAA 

CAGAGTCATC 

AATATGGTCC 

ACATCAAGAA 

ACCACTGTTA 

TTACATGAGA 

AGACTAACCT 



[FIG. 15-2]&GA±B 



~ rTrrT nr fGCGCCACTC GCTCCAGGGA GTGATGGGM 
1 GCTGTGACTG CTGTGCTCTG ffiCGCCAC 

51 TCCTGTCA ^ Sot ctgtcgacag ctgtgctatc 

wi AAGTCCCCCC W ™ tcccccmag gctgtgctga 

151 CeGTGGATC See AGGAGGACTC TGTG.CTCTG 

™ CCCTGAGAGC GACTCCAT7C AGTGGTTCCA 

251 Scca cccacaccca gcccagctac aggttcmgg 

s ===== 

501 GAGGTTTGCA GGAAAGCXMG GTGGCCTGJ ^ TCT GATTGM 

===== 

^ M = SK K£ 

cgtggggcac i mcgcctcc ctcacaggu ctcacTGTGC 
ccctgccccc gccccgccd ccatccoct ^ 

TAGGT S ™atc tgmactggg 

atgamgtcg tgtcttaccc aic m 

SS SS « gattgtgatg 
ccatomg GTO-CTcra g ^ acctgmgag 

S SS acagcaaacg aatgacccac tggtgacact 

1351 CCTCGGTCAC ACTGGATTCT TCCTCOX CTOMMGG ^ 
1*1 ATCTTAGGGT OW CTOCTX« ™ 
1451 GGCTGCAGCT OCOT g« ^ ^ygCTCAT 

1501 X* gacttaaatt attoxcm 

1551 tttcacgaat caggmaot ag^ g tctgatttca 

Z GACCTMGCT GTTCCCTCTC CACATCGTGT CCCACCAGTA AGGAAGATCT 

[FIG. 16-1]FlGJI5zA 
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651 
701 
751 
801 
851 
901 
Q51 
1001 
1051 
1101 
1151 
1201 
1251 
1301 



1701 <^«^ssKSSSS 

1751 Tcrna* icOT W T «^ CM ottc 

1801 GAGAMCCAI ffireCTCW- TO 

1851 MGGTCACAT .OTCCAGM M*C . 

190 1 TCCCAACTTC iCCATCCCAC ACTCATCCAA GCCTGTGACC 

1951 ACTGCACAGG AAACATAGCC MCT C^C 

2C01 ATCACTGTCC AAGCTCOAG OTCffi A 
M1 SS^SnT^CCTCCCGGTCCCT 



2101 _ _ 

2151 TTTGTTATCA GTTTCCACTT T 



[FIG. 16-21FI015ZB 



1 

51 
101 

151 
201 
251 
301 



rrrWTCG GGCGCCCAGT GGTCCTGCCG CCTGGTCTCA CCTCGCCATG 
mCGTC OTGTG CGTCCTCTGG GGCTGCTTGC TGACCGCTGl 
cSSactg CATGCAGAGA AAMCAGTAC CTMTAAACA 

= S = = = 

401 CTGTGTCCTG CACCOTCAT GCTCKaG. C I c 
451 CTACAGGGGT TTW « ^ 

501 TCCMT S S S«K ACAMCMGA CTGATGTTGT 
551 GACCAAAGAC CTOTTGTGC M^a 

601 CTGTGGTCCC CAGGATCGGC T „ TCnTAT omAAGGTG 

i ===== 

m==== 

CTC 



[FIG. 17] FIG. 16 



